We present high-speed multicolour photometry of the faint V361Hya star SDSS J171722.08+58055.8 (B ~ 16.7), which was recently discovered to be a pulsating subdwarf B star. The data were obtained during two consecutive nights in 2004 August using the threechannel photometer ULTRACAM attached to the 4.2-m William Herschel Telescope. The data have a total time-span of 1.11 d and consist of two groups spanning roughly 2.5 h each. The adopted integration time was 10 s. We confirm the star to be oscillating and we refine the dominant frequency to 6.960 ± 0.022 mHz. A second new oscillation frequency of 7.267 ± 0.025 mHz is discovered, having a well-covered beat period of 0.9 h with the dominant one. Both modes have amplitudes that are significant in all three colours at a level > 5 a and show, within the measurement accuracy, the same phase in all three colours. We attempted mode identification for the two modes from their amplitude ratios but did not obtain conclusive results due to the too-large uncertainties in the observed ratios.
IN T R O D U C T IO N
A steroseism ology o f hot subdw arf B stars (hereafter term ed sdB stars) has received a lo t o f attention ever since the theoretical p re diction o f k -driven oscillations (C harpinet e t al. 1996 ) and the al m o st sim ultaneous and independent observational discovery o f o s cillations in som e such stars in 1997 (see K ilkenny 2002, for an overview o f the discovery history). T he reason is that p recise d eter m ination o f their fundam ental param eters (in particular, their total and surface envelope m ass and stratification) in p rinciple should be possible through m odelling o f their observed oscillation properties (e.g. B rassard e t al. 2001, for a pioneering study). This w ould lead to im portant diagnostic values to test the cu rren t uncertain evolu tionary scenarios for sdB stars (e. (2004) for F e ig e4 8 . T hese m odelling efforts either re su lt from m atching the observed frequencies w ith those from theoretical predictions (usually using equal w eighting), or as sum e som e m odes to have a p articular spherical degree from the abscence or p resence o f ro tational splitting for these particular fre quencies. T he value o f a seism ic m odel stands or falls w ith the co rrect m o d e identification and w ith the uniqueness o f the m odel. S in ce w e do not have any strong clue about the m ode selection m ech an ism in these stars, a g reat need for em pirical m ode iden ti fication, th at is, identification obtained independently o f the details o f period-m atching exercises, em erges. E m pirical m ode identification can be achieved in essentially two w ays: from am plitude ratios and/or ph ase differences from m u lti colour p hotom etry (e.g. D upret et al. 2003 , and references therein for m ain-sequence stars; Jeffery e t al. 2004; R andall et al. 2005 , for applications to sdB stars in the adiabatic and non-adiabatic d escrip tion, respectively) or from line-profile variations in high-resolution spectroscopic data (e.g. A erts & E yer 2000, for a review ). T he lat ter application still lacks fo r V 3 6 1 H y a stars because o f the strin gent constraints on tem poral and spatial resolution for the rapid 
' C2
C3« oscillations in such fain t stars. T im e-resolved spectroscopy w as achieved for som e V 361 H y a stars (Jeffery & Pollacco 2000; O 'T oole e t al. 2000 but its interpretation has been lim ited to velocities so far. T he m ethod o f p hotom etric am plitudes has been applied to three V 361 H y a stars until now: K P D 2 1 0 9 + 4 4 0 1 and H S 0 0 3 9 + 4 3 0 2 (K oen 1998; Jeffery et al. 2004 ) and P G 0 0 1 4 + 0 6 7 (Jeffery et al. 2005) . In none o f these cases w ere unam biguous identifications achieved because the degree dependence o f the am plitude ratios is generally quite w eak for sdB stars, particularly for low -degree m odes w ith l = 0, 1 and 2 (see, R am achandran, Jeffery & T ow nsend 2004; R andall e t al. 2005) . How ever, in som e instances, useful re strictions on the degree o f som e oscillation m odes have been derived. For instance, Jeffery et al. (2005) 
O B SE R V A T IO N S
In their re ce n t study, Jeffery et al. (2005) T he reduction o f the data fram es w as perform ed in the sam e m anner as for PG 0 0 1 4 + 0 6 7 , w hich w as already described in m uch detail in Jeffery et al. (2005) . W e hence refer the reader to that paper for inform ation. D ifferent com parison stars C 2 -C 6 w ere c o n sid ered to com pute the differential m agnitudes in each o f the channels. It turned out that C3 and C 4 w ere too bright, w hile C5 w as too faint. Several o ther stars (not indicated in Fig. 1 for clarity) w ere also considered. In the end, w e used C2 and C6 to construct the final differential light curves, C6 being the only star w ith a count rate higher than the target in u'. How ever, the final results o f the frequency analysis are independent o f the different choices o f the unsaturated com parison stars. T he brightness relative to the target T he differential light curves w e publish here w ere m ade by adding the counts o f com parison stars C 2 and C6 before fo r the u ' and g' channel, and by considering only C 2 for the r' channel. C6 intro duced ju m p s in r1 due to saturation so w e lim ited to the counts o f C2 for th at channel. T he obtained oscillation am plitudes have a higher precision in this w ay com pared to using only one o f the com parisons for each o f the u' and g ' channels.
T he data w ere norm alized to give a m ean zero level in each light curve in tw o m ethods: (1) by subtracting the average differential m agnitude for each o f the tw o nights and (2) by subtracting a seconddegree p o lynom ial fit to the d ata for the tw o nights. T he form er n or m alization does not rem ove trends in the nightly variation (that m ay be due to the star, to the atm ospheric conditions or to the instrum ent), w hile the latter does. T he data w ere subsequently also cleaned by rem oving all points lying above or below 5a". B oth the n o rm aliza tion m ethods led to the sam e oscillation frequencies in each o f the three light curves. W e here provide the results only for m ethod 2, w hich leads to slightly sm aller uncertainties on the am plitudes of the oscillations.
T he differential light curves [V -(C 2 + C 6 ) for u ' and g ', and V -C 2 for r '] for the first n ig h t are show n in Fig. 2 . A b eat pattern is readily seen in the g ' light curve, pointing tow ards m ultip erio d icity as already suspected by Solheim et al. (2004) . T he final light curves contain 1807 data points for each o f the three u', g ' and r ' filters and have a standard deviation o f 16.6, 7.9 and 8.0 m m ag, respectively.
F R E Q U E N C Y A N A L Y S IS
W e p erform ed frequency analysis by com puting the L o m b -S carg le p eriodogram (Scargle 1982) over the frequency range [0 ,1 4 ] m H z in steps o f 0.1 |J.Hz, w hich is largely sufficient for our data set. Indeed, in the absense o f aliasing, the frequency accuracy is determ ined by the total tim e-span, the num ber o f observations, the am plitude of the variation and the standard deviation o f the noise (e.g. C uypers (1999) form ula using only the first night o f data, so th at aliasing does n o t interfere. This leads to ~4 pH z. To this, w e added the larger uncertainty stem m ing from the alias confusion encountered w hen deriving the frequency from the w hole data set. T his uncertainty w as estim ated from the frequencies derived for the g ' and r ' light curves o f the tw o nights separately (ignoring the results for u ' as the noise level in this filter is m uch higher). T his leads to a frequency uncertainty due to aliasing o f 18 |j.Hz. W e thus finally adopt f 1 = 6.960 ± 0.022 m H z as a conservative e rror estim ate. T his re su lt for f 1 is entirely com patible w ith the one found by S olheim et al. (2004) . N o phase difference occurs for this frequency am ong the three colour curves to the level o f precision w e achieve, w hich am ounts to 11°. T his is in line w ith theoretical expectations.
A fter pre-w hitening w ith f 1, w e find a new second very significant frequency in all three residual light curves (see Fig. 3 ). T he error estim ates are obtained in the sam e w ay as explained above: f 2 = 7.267 ± 0.025 m H z. This frequency has am plitudes 3.8 ± 0.7, 2.8 ± 0.3 and 2.0 ± 0.3 m m ag in u ', g ' and r ', respectively. A gain, the residual lig h t curves for this frequency are in p h ase w ith each other to the obtained accuracy o f 22°. T he beat p eriod betw een these two oscillations am ounts to 0.9 h and is covered during each o f the two nights, for w hich the d ata span about 2.5 h (see also Fig. 4) . T he periodogram s follow ing the second pre-w hitening stage re veal no further significant frequencies (see Fig. 3 for g ', w e om it the plots for u ' and r ' for brevity). For com parison, w e also show the p eriodogram o f the g ' light curve o f C 2 -C 6 in the bottom panel o f Fig. 3 . It is clear th at w e have reached the noise level for V -(C 2 + C 6 ) after p re-w hitening w ith f 1 a n d f 2. T his sam e conclusion is reached in all three colours. T he average am plitude o f the periodogram s over the range [17, 23] m H z w as taken as a good estim ate for the variance a , and am ounts to 0.70, 0.28 and 0.28 m m ag for u ', g ' and r ', respectively. T he dashed lines in Fig. 3 indicate the 4 a level. A ny frequency p e ak w ith a h eight above that level corre sponds to a true intrinsic frequency at a 99.9 per cen t confidence level according to K uschnig e t al. (1997) .
A segm ent o f the g ' lig h t curve, w ith the fit for f 1 a n d f 2 superim po sed on the data, is show n in Fig. 4 . T he g ' light curve o f C 2 -C 6 is also show n for com parison. T he standard deviations o f the residual lig h t curves o f V -(C 2 + C 6 ) after pre-w hitening w ith f 1 and f 2 am ount to 15.9, 6.8 and 7.4 m m ag for u ', g ' and r ', respectively. incorporates a full non-adiabatic description o f the atm ospheric la y ers in the com putations o f theoretical pulsation observables. A s in m ain-sequence stars (e.g. D upret e t al. 2003), such description is found to be q uite significant in sdB stars as w ell. In particular, w hile the predicted p hase shifts betw een various bandpasses rem ain quite sm all -they w ould be identically zero in the adiabatic approxim a tion -R andall e t al. (2005) found th at am plitude ratios cannot, in that approxim ation, be com puted w ith enough accuracy for quantitative studies. Furtherm ore, they found th at the am plitude ratios do depend sensitively on the atm ospheric param eters o f the target, so fo r the purpose o f our presen t need, w e specifically com puted a detailed m odel atm osphere appropriate for SD SS 1717. For that goal, w e adopted the values o f the atm ospheric param eters given by Solheim e t al. (2004) Press et al. (1986) that a fit is acceptable if its quality-of-fit Q > 0.001, w e then find that all m odes considered here for the 7.267-m H z m ode are form ally acceptable, w hile only the solution w ith l = 5 can be excluded for the 6.960 m H z. W e thus find th at m ode discrim ination is not possible here on the basis o f our presen t observations o f SD SS 1717. T he culprits are the large uncertainties on the colour am plitudes. W e note th at w e carried out another analysis using a sim ilar m odel but by forcing the adiabatic approxim ation. N o t surprisingly, w e found no qualitative differences (if anything the fits are degraded som ew hat), and m ode discrim ination is n o t possible. T his show s that non-adiabatic effects are not at the h e art o f the situation described by A erts e t al. (2006) for SD SS 1717. Sim ply put, our quantitative investigation has revealed that our signal-to-noise ratio w as unfor tunately n o t large enough for m ode identification. T he stability com putations for the V 361 H ya stars (C harpinet e t al. 1996, 1997), as for any non-radially oscillating star, are lim ited to the linear approxim ation and hence do n o t pred ict the am plitudes o f the m odes. A lso, w e do not know the m ode selection m echanism . F rom the exam ples m entioned above, it is in any case clear that a large diversity in the num ber o f excited m odes and in fre quency patterns occur for different m em bers o f the class, despite the fa ct that the stars are situated in only a very narrow dom ain o f the H e rtzsp ru n g -R u sse ll diagram . T hese shortcom ings in our know l edge im ply lim itations for the seism ic tuning o f such stars in term s o f the uniqueness o f the obtained m odel. T he only w ay to m ake progress in this resp ect seem s to be to increase the num ber o f case studies w ith accurate em pirical m ode identification. 
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